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I.  OBJECTIVES 

The  objectives  of  this  program  are: 

A.  To  study  the  susceptibility  to  stress-corrosion  cracking  of  rocket- 
motor  case  materials:  e  -.,  Vasco Jet  1000,  Type  300M,  and  Ladish  I)6AC  steels, 
AM355  and  PH  lf»-7  Mo  stair. less  steels,  and  R 120  VC  A.  titanium 

B.  To  study  the  environmental  parameters.  Including  tne  atmosphere 
outside  and  Inside  the  rocket  case,  that  affect  the  rate  and  extent  ;f  stress 
corrosion 

C.  To  determine  the  effect  of  material  parameters  -  composition, 
strength  lev«;l,  welding,  micro-structure,  surface  conditions,  etc.  -  on  the 
stress-corrosion  process 

D.  To  devise  and  evaluate  techniques  for  prrver.ting  the  stress-corrosion 
cracking  of  rocket -motor  case  materials. 

II.  WORK  PROGRESS 

A.  BENT-BEAM  SPECIMENS 

A  sunraary  of  all  the  environmental  benL-'oetd  stress-corrosion  test 
data  compiled  to  date  is  given  in  lablc  1.  These  results  reflect  both  completed 
rests  end  tests  that  are  currently  in  progress.  Six  alleys  arc  being  cvaljatcd 
in  ten  different  environments.  Specimens  of  Ladish  DU\7,  Typo  3GCM,  and  Vanco- 
Jct  IGOO  alloy  s.eels,  AM355  and  PH  15-7  Mo  stainless  steels,  and  E120VCA 
titanium  alloy  were  tested  in  air,  distilled  water,  tap  water,  0.2'.''  -odium 
dichromate  solution,  uarquench  salt  solution,  sodium  chloride  solu;<rn, 
trichloroethylene,  cosmolinc,  Up  soluble  oil  solution,  and  high  humidity. 
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Additional  long-term  testing  of  each  alloy  was  initiated.  Previous 
environmental  stress-corrosion  tests  were  terminated  after  21  days,  and  the 
only  alloy  to  fail  after  this  period  was  the  Vasco jet  1000  steel.  It  is  hoped 
that  extended  enviromental  stress-corrosion  tests  will  indicate  the  relative 
susceptibility  to  scress-corruaiou  cracking  of  each  alley.  Only  the  relatively 
severe  environments  of  tap  and  distilled  water  were  chosen,  and  the  specimens 
were  selected  from  the  high-strength  groups  of  each  alloy.  In  addition,  it  is 
expected  that  the  high-humidity  tests  will  produce  relatively  rapid  failures, 
so  that  the  relative  susceptibility  to  stress-corrosion  cracking  of  each  alley 
may  be  pore  firmly  established. 

B.  U-BE1ID  SPKClir  iS 

Table  2  sunmsrizes  all  of  the  U-bend  stress-corrocion  test  data 
enrolled  to  date.  Three  alloys  are  currently  undergoing  testing  in  eight 
different  environments.  U-bend  specirens  of  Ladish  D6AC,  Type  jOOH,  and  Vo3co- 
Jet  alloy  steels  are  being  tested  in  distilled  water,  tap  water,  0.?5£  sodium 
dichronate  solution.  1$  rmrquench  salt  soluticn,  3$  sodium  chloride  solution, 
trichloroethylene,  cosmoline,  and  Vjc  soluble  oil  solution. 

The  test  results  reflect  tho  cumulative  effects  of  "J2  days  of  test¬ 
ing.  Failures  ware  observed  with  each  alloy  In  the  environments  of  d* stilled 
water,  top  water,  aait  water,  and  trichloroethylene.  It  is  significant  to  note 
that  in  each  case  the  Vascojet  1000  alloy  showed  the  greatest  susceptibility  to 
stress-corrosion  failure,  while  the  Ladish  DOAC  al.oy  was  the  most  resistant 
to  stress-corrosion  cracking. 

111.  FUTUPE  WORK 

Data  will  continue  to  l»c  accumulated  on  tests  already  In  progress.  Prepa¬ 
rations  arc  being  made  for  fabricating  welded  test  specimens  with  these  alleys 
t.-.ac  appeal  to  ituuifest  the  greatest  resistance  ro  tr *e*s-ccrroston  cracking. 

Ip  addition,  preparations  for  testing  in  the  environments  of  high  humidify  and 
solid  propellants  are  being  made. 
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